breeding strategies in arctic environments partly through physiological adaptations that allow nutrients stored during spring migration to be utilized during reproduction. In northern-nesting geese, for example, nearly all the nutrients required to lay and incubate a clutch are carried to the breeding grounds (Ankney and Macinnes 1978, Raveling 1979) . Moreover, the ability of females to store nutrients is thought to be the primary factor regulating clutch size in several species (Ryder 1970, Raveling and Luresden 1977, Davies and Cooke 1983) . Although Sandhill Cranes (Grus canadensis) also breed widely in the Arctic, the extent of nutrient storage during spring migration and the contribution of nutrient reserves to reproduction is poorly understood, prompting this investigation. In this paper, we describe temporal patterns of body weight, fat, and protein content in Sandhill Cranes during spring and compare nutrient storage and utilization patterns among northern-nesting populations of cranes and geese. In preparation for nutrient analysis, we removed all esophageal and gizzard contents, plucked each bird, reweighed the featherless carcass to the nearest gram, and homogenized the carcass in a commercial meat grinder. Measurement of lipid content in carcasses followed standard procedures (Horwitz 1975 • = -856.5 + 15.9X, F = 152.2, P < 0.0001; females: •; =-626.9 + 12.6X, F = 46.1, P < 0.0001). Fat levels were significantly higher among males than females (P < 0.05) and proportional to lean body mass.
Fat levels among cranes distributed along the North Platte River exceeded levels among cranes at the Platte River during comparable periods (Table 1) . Fat content of adult males and adult females sampled along the North Platte River averaged 12% (7) and 11% (13) during 5-14 March and 20% (6) and 20% (7) during 4-13 April. In absolute values, fat levels of males and females averaged 413 and 328 g during 5-14 March and 829 and 715 g during 4-13 April (Table 1) The amount of nutrients deposited in a clutch by a female crane relative to its body size is substantially less than occurs among temperate and arctic-nesting geese (Table 2) . At most, 10% of the lipids carried by cranes to the breeding grounds are channeled into egg formation. Cranes were observed foraging regularly after their arrival on the breeding grounds, but total food intake probably is often low early in the season because of limited food availability. Snow frequently is present when the cranes arrive there. Males and females under obser- Partitioning part of the energy requirements for reproduction to migrational stopovers resuits in peak daily energy demands on stopovers to be higher than after the birds arrive on the breeding grounds. For purposes of illustration, we assumed that a gram of fat contains 9.45 kcal (39.57 kJ) and that 75% is a reasonable efficiency for productive processes (Ricklefs 1974: 171) . A 3.5-kg crane synthesizing 13 g of fat/day would then require about 163.8 kcal (685.8 kJ) of productive energy. For convenience, this requirement can be expressed relative to basal metabolic rate (BMR) calculated from Eq. 5.5 in Kendeigh et al. (1977: 131) . Daily BMR for a 3.5-kg crane would be about 209.8 kcal (878.5 kJ). Thus, fat deposition may require an increase in metabolism of 0.8 BMR. By comparison, if follicle development in cranes takes 10 days and a clutch of two eggs is laid with a day between first and last eggs, then the peak energy requirement during egg formation is about 32% of final egg energy content (Ricklefs 1974: Table 13 ). Using an egg weight of 150 g (Table 2 ), a caloric value of 1.65 kcal/g fresh weight for eggs of precocial land birds (Ricklefs 1974: 182) , and a production efficiency of 75%, the peak energy requirement of the female for egg production is 105.6 kcal (442.1 kJ) per day, or about 0.5 BMR. Fat reserves also can be drawn upon to meet maintenance needs during periods when food resources are not adequate.
The acquisition of fat reserves by cranes and geese during spring migration probably 
